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Procedure for Determining Hydrometer Composite Correction
Preparation Date:           01/29/2019
Revised Date:                   N/A
Procedure Number:           BMPR QCD30
Frequency:                    12 months
Equipment Checked:           152 H Hydrometer
Purpose:                   This method provides instructions for determining the composite correction for each hydrometer used in particle size analysis of soil according to AASHTO T88. The composite correction is the net amount of corrections resulting from three factors: the variation of temperature from the standard temperature at which the hydrometer was calibrated; the specific gravity of dispersing agent in distilled water; and the correction for readings taken at the top of the meniscus. Manufacturers graduate the hydrometer to read at the bottom of the meniscus. Since it is not possible to read the bottom of the meniscus, readings are taken at the top and a correction applied.
Inspection Equipment:            1.   Each hydrometer used for testing
                                    2.   Dispersing Agent: Distilled water and sodium Hexametaphosphate at a rate of 40 grams Sodium 
                                            Hexametaphosphate per liter of solution.
                           3.   Sedimentation Cylinder
                           4.   Distilled Water
                           5.   Constant Temperature Water Bath
                           6.   Reference Thermometer
Note:                             Each hydrometer used for testing shall have a composite correction. For each hydrometer, a table of corrections corrections for a series of 1o temperature differences for the range of expected test temperatures shall be prepared. Measurement of the composite correction shall be made at two temperatures spanning the range of expected temperatures. The remaining corrections are calculated assuming a straight-line relationship between the two observed temperature values.
Procedure to Determine Meniscus Correction:
                  1.    Thoroughly clean the hydrometer with a soft , dry cloth. Make sure there are no fingerprints or oily substance present on the hydrometer during the entire procedure as the reading might be affected.
                  2.    Fill a sedimentation cylinder with distilled water and bring 68.0oF.
                  3.    Insert the hydrometer. After a short interval  to permit the hydrometer to come to temperature of the liquid, read and record the hydrometer reading at the top of the meniscus on the stem.
                  4.    Determine and record the meniscus correction. For 152 H hydrometers at 68.0oF, it is the difference between the reading and zero.
EXAMPLE: The 152 H Hydrometer bulb is manufactured to read zero at the bottom of the meniscus at 68.0oF. If at 68.0oF the reading at the top of the meniscus is -1.0 then 1.0 must be added to the subsequent readings resulting in a meniscus correction of +1.0.
Procedure to Determine the Hydrometer Composite Correction:
                  1.    Prepare a dispersing solution made up of distilled water and Sodium Hexametaphosphate at a rate of 40 grams Sodium Hexametaphosphate per liter of solution.
                  2.    Prepare two sedimentation cylinders by placing 125 ml of the dispersing solution into each sedimentation cylinder and filling each to the 1000 ml mark with distilled water.
                  3.    Place the sedimentation cylinders in a constant temperature water bath set at the lower of the two         temperatures selected that will bracket the expected temperatures. 
                  4.    Place a third sedimentation cylinder filled with only distilled water into the constant temperature water bath and insert the hydrometer. This cylinder will be used to store and rinse the hydrometer.
                  5.    Allow the temperature of the cylinders, the hydrometer and the bath to become constant.
                  6.    Insert the hydrometer into the first sedimentation cylinder containing the dispersing solution. After a short interval to permit the hydrometer to come to rest, read and record the hydrometer at the top of the meniscus on the stem. 
                  7.    Remove the hydrometer and place in the rinse cylinder.
                  8.    Insert the hydrometer into the second sedimentation cylinder. Read and record the hydrometer at the top of the meniscus on the stem. 
                  9.    Remove the hydrometer and place it in the rinse cylinder.
                  10.  Set the water bath to the second temperature and allow the cylinders and bath to come to a constant temperature.
                  11.  Insert the hydrometer into each cylinder as before. Read and record each sedimentation cylinder's hydrometer reading at the second temperature.
                  12.  Record the average of the two readings taken at the first temperature (X1). Then add the meniscus correction determined at 68oF for the final composite correction determination (Y1).
                  13.  Record the average of the two readings taken at the second temperature (X2). Then add the meniscus correction determined at 68oF for the final composite correction determination (Y2).
                  14.  Prepare a table of corrections for the range of expected test temperatures. Calculate the Composite Correction for each selected temperature at 1o intervals between the two observed temperatures assuming a straight-line relationship as follows: 
                           
                                             YCC = ((XST - X1) * (Y2  - Y1) / (X2  - X1)) + Y1         
                                    where:         X1 = First Temperature
                                             Y1 = First Temperature Composite Correction         
                                             XST = Selected Temperature between the First and Second                           
                                             YCC = Composite Correction to be Calculated at Selected Temperature         
                                             X2 = Second Temperature         
                                             Y2 = Second Temperature Composite Correction         
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